Abstract. The notions of perfect nonlinearity and bent functions are closely dependent on the action of the group of translations over IF m 2 . Extending the idea to more generalized groups of involutions without fixed points gives a larger framework to the previous notions. In this paper we largely develop this concept to define G-perfect nonlinearity and G-bent functions, where G is an Abelian group of involutions, and to show their equivalence as in the classical case.
Introduction
The security of secret-key cryptosystems is essentially based on the resistance to two famous attacks, differential [1] and linear cryptanalysis [2] .
On the one hand the functions that exhibit the best resistance to differential cryptanalysis, called perfect nonlinear, satisfy to the following conditions 
On the other hand the linear resistant functions, called bent functions, are defined with respect to their (discrete) Fourier transform,
β.y ∈ {±1} is a character, the symbol "." denotes the (canonical) dot-product over IF 
Thus the concept of perfect nonlinearity is closely linked with the action of the translations over IF 
where Id is the identity function of IF m 2 .
Our Contributions
In this paper we extend the notion of perfect nonlinearity by using involutions instead of simple translations. We also establish a dual version of G-perfect nonlinearity, as in the classical case, in terms of Fourier transform, that allows us to generalize the notion of bent functions. We exhibit some relations between the original and new concepts. In order to summarize we offer a larger framework to the concepts of perfect nonlinearity and bent functions.
Organization of the Paper
The continuation of this paper is organized as follows. In the next section, we give the basic definitions from dual groups to Abelian groups of involutions that are used along the paper. In Sect. 3, we introduce our new notion of G-perfect nonlinearity based on involutions. Then we study its duality through the Fourier transform in order to extend the concept of boolean bent functions. In addition, a construction of a generalized bent function is proposed. The Sect. 4 is devoted to the links between classical and new notions. Finally in Sect. 5, we show as in the classical case that our perfect nonlinear functions reach the maximum distance to a certain kind of affine functions.
